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FERTILIZER  FACTS. 


Summarized  from  15  years'  experiments  at  the  "West 
Virginia  Agricultural  Experiment  Station  on 
the  basis  of  crop  values  assumed  in  this  bulletin. 

1.  Every  ton  of  manure  applied  alone  has  pro- 
duced an  increase  per  ton,  valued  at  $3.12. 

2.  Every  dollar's  worth  of  acid  phosphate  ap- 
plied alone  has  given  an  average  of  $4.63  worth  of 
increase. 

3.  Every  dollar's  worth  of  nitrate  of  soda  ap- 
plied alone  has  given  an  average  of  $.34  worth  of 
increase. 

4.  Every  dollar's  worth  of  sulphate  of  potash 
applied  alone  has  given  an  average  of  $.37  worth  of 
increase. 

5.  Nitrate  of  soda  and  acid  phosphate  applied 
in  combination  have  given  2Z/^  times  as  much  in- 
crease per  acre  as  acid  phosphate  alone,  and  $2.19 
worth  of  increase  for  every  dollar  invested. 

6.  Nitrate  of  soda,  sulphate  of  potash  and  acid 
phosphate  applied  in  combination  have  given  three 
times  as  much  increase  per  acre  as  acid  phosphate 
alone  and  $2.32  worth  of  increase  for  every  dollar 
invested. 

7.  Every  dollar  invested  in  lime  and  applied 
in  connection  with  complete  fertilizer  has  given  an 
increase  valued  at  $1.35. 
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Experiments  With  Fertilizers 

By  FIRMAN  E.  BEAR 


The  West  Virginia  Agricultural  Experiment  Station  has 
conducted  a  series  of  fertilizer  experiments  since  1900  on  the 
Experiment  Station  farm  at  Morgantown.  Three  .bulletins, 
numbers  99,  112  and  131,  have  been  published,  giving  the  re- 
sults of  the  fertilizer  tests.  The  present  publication  is  intend- 
ed as  a  summary  of  the  former  bulletins  together  with  ad- 
ditional data  secured  since  the  publication  of  Bulletin  No.  131. 

Plan  of  the  Experiments. 

The  original  plan  of  these  experiments  was  devised  by 
Horace  Atwood.  A  part  of  the  station  farm  lying  along  the 
Morgantown  and  Pt.  Marion  pike  was  laid  off  in  tenth  acre 
plots.  Each  plot  was  made  two  rods  wide  and  eight  rods 
long  with  a  three  foot  space  between  plots.  The  plots  were 
numbered  serially  from  18  to  36.  In  order  to  determine 
whether  there  was  any  in-equality  in  the  soil  every  third  plot 
was  left  unfertilized.  Accordingly,  plots  18,  21,  24,  27,  30,  33 
and  36  are  no-fertilizer,  or  check  plots.  Three  of  these  check 
plots  have  been  discarded  as  checks. 

The  tile  drain  passing  near  plot  18  became  stopped  up 
and  the  yields  were  abnormal. 

Plot  24  had  been  used  as  a  check  until  1913  when  by  mis- 
take this  plot  was  given  an  application  of  manure  intended 
for  plot  25.  Although  the  manure  was  raked  off  with  a  hand 
rake  a  few  days  later,  the  plot  was  ruined  as  a  check  plot.  The 
yield  of  wheat  on  this  plot  in  1914  was  19.83  bushels  per  acre 
as  compared  to  5.92  bushels,  the  average  of  the  other  check 
plots.  The  yield  of  hay  on  plot  24  in  1915  was  2,660  pounds 
per  acre  as  compared  to  198  pounds,  the  average  of  the  other 
checks. 

It  became  necessary  to  discard  plot  36  because  this  plot 
had  a  tendency  to  wash  and  did  not  give  a  fair  check. 

In  the  original  report  of  the  experiments  the  increase 
produced  by  the  use  of  fertilizer  was  computed  by  taking  the 
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average  of  the  two  nearest  check  plots  and  subtracting  this 
from  the  yield  of  the  fertilized  plot.  Since  three  of  the  check 
plots  were  discarded  it  was  found  necessary  to  take  the  aver- 
age of  all  the  remaining  checks  and  subtract  this  from  the 
yield  of  the  plots  receiving  fertilizer. 

The  yield  of  the  remaining  check  plots  indicate  that  the 
soil  is  naturally  fairly  uniform  in  productivity.  The  total 
produce  of  these  check  plots  since  1900  is  as  follows: 

Pounds  Produce 
Plot  21  38,500 

Plot  27  41,940 

Plot  30  39,250 

Plot  33  36,615 

The  soil  on  which  these  fertilizer  tests  are  being  conduct- 
ed is  mapped  by  the  U.  S.  Bureau  of  Soils  as  Dekalb  silt  loam. 
It  has  been  formed  by  the  disintegration  of  the  grayish  shales 
and  fine  grained  sandstone  overlying  the  Pittsburg  vein  of 
coal.  The  soil  is  naturally  well  drained,  and  easily  tilled  but 
has  a  tendency  to  dry  out  too  rapidly.  It  is  only  moderately 
productive  normally  but  can  be  made  very  productive  if  well 
treated.  The  original  timber  consisted  mostly  of  oak  and 
chestnut. 

The  Crops  Grown. 

No  definite  rotation  was  adopted  but  a  variety  of  crops 
were   grown    in    order   to   determine   the    effect   of   fertilizer 
treatment  on  a  number  of  different  crops. 

Since  1900  there  have  been  three  crops  of  corn,  two  crops 
each  of  timothy,  rye,  clover,  and  wheat  and  one  crop  each 
of  oats,  cowpeas,  potatoes,  and  timothy  and  clover  mixed. 

Fertilizer  Treatment. 

In  order  to  magnify  the  effect  and  overcome  the  element 
of  time  to  a  certain  extent,  very  liberal  applications  of  fer- 
tilizer were  made.  The  first  application  of  fertilizer  was  made 
in  the  spring  of  1900  as  a  top  dressing  on  rye.  Later  applica- 
tions have  been  made  with  a  fertilizer  drill,  the  fertilizer  be- 
ing applied  immediately  before  planting  the  seed.  In  1902 
for  the  crop  of  clover,  in  1907  for  the  crop  of  rye,  and  in  1908 
and  1914  when  the  plots  were  seeded  to  timothy  and  clover 
no  fertilizer  was  applied  to  any  of  the  plots.  The  first  year 
the  carrier  of  phosphoric  acid  was  Thomas  slag,  since  then 
acid  phosphate  has  been  used. 
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The  following  shows   the   amount   and  kind  of  fertilizer 
applied  annually  to  each  plot,  with  the  exceptions  noted : 

Plots  18,  21,  24,  27,  30,  33  and  36.    No  fertilizer. 

Plot  19.  40  pounds  sodium  nitrate ;  40  pounds  acid  phosphate ;  15  pounds  potassium 
sulphate  (20  pounds  in  1906)  ;  100  pounds  lime  in  1900,  150  pounds  lime  in  1906  and 
200  pounds  lime   in   1912. 

Plot  20.  Two  tons  stable  manure ;  100  pounds  lime  in  1900,  150  pounds  lime  in  1906, 
and  200  pounds  lime  in   1912. 

Plot  22.  100  pounds  lime  in  1900  and  in  1903,  150  pounds  in  1906,  and  200  pounds 
In  1912. 

Plot  23.  Ash  from  two  tons  of  stable  manure,  together  with  an  amount  of  nitrogen 
in  the  form  of  sodium  nitrate  equivalent  to  the  nitrogen  originally  present  in  the 
stable  manure.  Applications  made  in  1900  and  in  1901.  Since  then  no  further  appli- 
cations until  1912  when  it  received  40  pounds  of  a  4-16-4  fertilizer. 

Plot  25.    Two  tons  stable  manure  applied  annually  except  in   1903. 

Plot  26.  40  pounds  sodium  nitrate  :  40  pounds  acid  phosphate  ;  15  pounds  potassium 
sulphate   (20  pounds  in  1906.) 

Plot  28.  40  pounds  acid  phosphate :  15  pounds  potassium  sulphate  ?20  pounds 
in  1906). 

Plot  29.  40  pounds  sodium  nitrate ;  15  pounds  potassium  sulphate  (20  pounds  in 
1906). 

Plot  31.    40  pounds  acid  phosphate ;  40  pounds  sodium  nitrate. 

Plot  32.    15  pounds  potassium   sulphate   (20  pounds  in  1906). 

Plot  34.    40  pounds  acid  phosphate. 

Plot  35.    40  pounds  sodium  nitrate. 

1902,    1907,    1908,    1914    and    1915    no    fertilizer    applied    on    any    of   the    plots. 

1913  only  %   of  original  applications  of  fertilizer. 


Total  Amounts  of  Fertilizers  Applied  Per  Acre 
From  1900  to  1915  Inclusive. 

Nitrate   of         Acid    Phos-       Sulphate   of 
Plot  Soda   Pounds    phate  Pounds  Potash    Pounds  Lime   Pounds     Manure  Tons 

per  Acre  per  Acre  per  Acre  per  Acre  per  Acre 

19  4200  4200  1625  4500 

20  4500  210 
21 

22  5500 

23  30    Ash  of  40  tons  of  manure  until  1912 
24 

25  190 

26  4200         4200         1625 
27 

28  4200         1625 

29  4200  1625 
30 

31  4200         4200 

32  1625 
33 

34  4200 

35  4200 
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Plot    19 

Lime  and  Fertilizer 

5800  lbs.  Hay 


Plot  20 

Lime  and  Manure 

7400   lbs.    Hay 


Plot  22 

Lime 

750  lbs.   Hay 
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Plot    28 

Acid    Phosphate 

Sulphate  of  Potash 

1440  lbs.  Hay 


Plot    29 

Sulphate  of   Potash 

Nitrate   of   Soda 

360  lbs.  Hay 


Plot    31 

Nitrate  of  Soda 

Acid  Phosphate 

2590   lbs.    Hay 


Plot    34 

1030  lbs.   Hay 

Acid    Phosphate 
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CZ3  Average  Year/y  Ifa/ve  offocrease  per  /Jcre. 
wm/^vera^eYsor/y  Casi^Hsr^i/izerper/Jcre. 


FV.OT.    35.  34.  32 


3J.  29.  28. 


35    Nitrate    of    Soda 

34    Acid  Phosphate 

32    Sulphate  of  Potash 

31    Nitrate  of  Soda  and  Acid  Phosphate 

29    Nitrate   of  Soda   and   Sulphate   of  Potash 

28    Acid  Phosphate  and  Sulphate  of  Potash 

Nitrate  of  Soda,  Acid  Phosphate  and  Sulphate  of  Potash 
Nitrate  of  Soda,  Acid  Phosphate,  Sulphate  of  Potash  and  Lime 


26 
19 
25    *Manure 


•No  estimate  put  on  the  cost  of  manure 
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The  calculations  of  the  value  of  the  increase  were  made 
by  using  the  average  farm  values  of  the  products  in  West 
Virginia  since  1900  as  obtained  from  the  Year  Book  of  the 
U.  S.  Department  of  Agriculture,  which  were  as  follows: 
corn,  $.65;  wheat,  $.95;  oats,  $.45;  rye,  $.75;  hay  $14.00;  en- 
silage, $4.00;  stover,  $5.00;  straw,  $5.00.  The  following  val- 
ues were  placed  on  the  fertilizers  and  do  not  take  into  consid- 
eration the  cost  of  delivering  from  the  railway  station  to  the 
farm  and  making  the  application :  acid  phosphate,  $16.00 ; 
nitrate  of  soda,  $60.00;  sulphate  of  potash,  $50.00;  lime,  $5.00. 
The  fertilizer  applications  per  acre  during  the  experiment 
have  totaled  4,200  pounds  of  nitrate  of  soda,  4,200  pounds  of 
acid  phosphte,  1,625  pounds  of  sulphate  of  potash,  4,500$ 
pounds  of  lime  and  190*  tons  of  manure. 

t  5,500  pounds  lime  on  plot  22. 
*  210  tons  manure  on  plot  20. 


CONCLUSIONS. 

A  study  of  the  results  from  the  experimental  use  of  fer- 
tilizers at  the  West  Virginia  Agricultural  Experiment  Station 
justifies  the  following  conclusions: 

1.  Manure  is  a  material  of  sufficient  fertilizing  value  to 
entitle  it  to  more  consideration  than  many  farmers  give  it. 
Even  when  applied  in  such  liberal  quantities  as  it  has  been 
in  these  experiments,  every  ton  of  manure  has  produced  an 
increase  valued  at  $3.12. 

2.  The  importance  of  acid  phosphate  as  a  crop  producer 
is  such  that  one  need  not  hesitate  to  buy  and  apply  it  in 
liberal  quantities. 

3.  If  we  subtract  the  value  of  the  increase  produced  by 
nitrate  of  soda  alone,  from  the  value  of  the  increase  produced 
by  acid  phosphate  and  nitrate  of  soda  in  combination,  it  ap- 
pears that  for  every  dollar  invested  in  acid  phosphate  $9.14 
worth  of  increase  crop  was  produced.  This  indicates  that  if 
more  legumes  had  been  grown  on  the  soil  and  the  amount  of 
nitrogen  in  the  soil  had  been  increased  thereby  we  could  ex- 
pect a  greater  return  from  the  use  of  acid  phosphate  on  the 
plot  receiving  acid  phosphate  alone. 
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4.  The  return  per  dollar  invested  in  acid  'phosphate 
is  decreasing  as  the  years  go  by,  where  acid  prosphate  is  used 
alone.  This  is  probably  because  of  the  fact  that  nitrogen  is 
becoming  a  seriously  limiting  factor.  If  legumes  had  appear- 
ed oftener  in.  the  rotation,  this  decrease  would  probably  not 
have  taken  place. 

5.  Under  the  system  of  farming  practiced  in  this  experi- 
ment, complete  fertilizers  would  be  more  desirable  than  acid 
phosphate  alone.  But  this  is  not  an  ideal  farming  system  for 
the  economical  maintenance  of  fertility.  No  attempt  has  been 
made  to  keep  up  the  supply  of  organic  matter,  no  manure  has 
been  applied  to  the  fertilizer  plots  and  only  one  leguminous 
crop  has  been  grown  every  five  years. 

6.  The  results  indicate  that  the  complete  fertilizer  would 
have  been  less  profitable  if  some  catch  crop  ;hadi  been  plowed 
under  and  legumes  had  played  a  more  prominent  part  in  the 
rotation. 

7.  In  determining  which  fertilizing  material  or  mixture 
of  fertilizing  materials  is  the  most  profitable  several  things 
must  be  taken  into  consideration.  In  applying  the  complete 
fertilizer  we  may  secure  a  larger  yield  but  we  also  have  more 
crop  to  handle,  more  fertilizer  to  'haul  to  the  farm  and  apply, 
more  money  invested  in  fertilizer  and  consequently  a  heavier 
risk  to  run,  against  which  we  must  be  insured.  The  complete 
fertilizer  in  these  experiments  gave  three  times  as  much  in- 
crease as  acid  phosphate  alone.  But  there  was  two  and  one 
half  times  as  much  fertilizer  to  handle,  twice  as  much  crop  to 
take  care  of  and  six  times  as  much  money  invested  in  fertilizer. 


